The chemiluminescence technique is devised to permit continuous monitoring of the lipid peroxidation reaction (10) (11) (12) 15) in solutions or subcellular fractions in tissue homogenates, since chemiluminescence is thought to result from a series of oxidative radical reactions related to lipid and organic peroxide formation. It has been reported that a system with the capacity to generate superoxide radicals and H2O2 can cause hemolysis of RBCs (16, 17) . In agreement with this view, the fact that hemolysis has been induced only in the vitamin E-deficient RBCs by xanthine oxidase reaction, but not in vitamin E-sufficient ones, indicates RBC damage resulting from membrane peroxidation. In this study, it is assumed that an accumulation of TBARS subsequent to development of chemiluminescence finally results in hemolysis in vitamin E-deficient RBCs. Thus, chemiluminescence is most sensitive for detecting radical chain reaction at an early stage. This is also supported by the finding that in vitamin E-sufficient RBCs, only a slight increase in chemiluminescence counting was seen without an increase in TBARS. This suggests that chain reactions introduced into membrane lipids in the vitamin E-sufficient RBCs may be immediately scavenged by tocopherol after slight propagation of radicals. In the above reaction, it was shown that tocopherol in RBCs inhibited membrane damage without being consumed. This may be explained as follows . If sufficient amounts of tocopherol exist in RBC membranes at the time of reaction , part of the tocopherol radicals produced may be regenerated, probably by the glutathione system, and scavenged by each of the other radical quenching functions unless there is a loss of tocopherol as well as any expansion of peroxidative chain reaction in the membrane lipids. A similar phenomenon, in which tocopherol scavenges the ex pansion of radical reaction without its consumption in an experiment using lipo somes, has been reported by Nakano et al. (19) and Fukuzawa et al. (20) . Nakano et al. (19) indicated the stabilization of lipid peroxide and the reduction of lipid alkoxy radical by tocopherol using cholesterol-5 alpha-OOH as a lipid peroxide , and suggested the formation of dimerized phospholipids without change in the reduction of tocopherol if excess tocopherol is present . Fukuzawa et al. (20) speculated the following on the phenomenon: as the tocopherol concentration is increased, eventually lipid peroxidation stops entirely because the tocopherol com petes successfully with oxygen for the lipid radicals. As the oxidation chains are terminated, the tocopherol removal rate will be low at above the critical levels protecting the propagation of the chains, and this will minimize the need to regenerate reduced tocopherol.
From the above finding of changes in chemiluminescence , the molecular mechanisms that act on oxygenation and eventually on lipid peroxidation lead to
